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Membrano-cutaneous flap fashioned, fenestration performed over vestibule and ampulla of lateral canal. Cartilage stopple fashioned from spine of the helix and inserted into fenestra. Jacobson's nerve on promontory destroyed by diathermy.
Cavity was completely healed within five weeks. Patient left hospital on twelfth day, and was able to play golf four weeks from the day of the operation. Frequency (d.v.) . His hearing has reached a satisfactory level of practical conversational value, and he now has no difficulty in hearing at his work as a draughtsman, or in his social life. To date there is no tinnitus in the operated ear. An Operating Microscope for the Fenestration Operation.-J. F. SIMPSON, F.R.C.S.
Mr. Simpson said that he had brought this to the notice of the Section in order that members might have an opportunity of seeing an operating microscope which could actually be obtained in this country. It was made by Baker in Holborn. All that he had done was to have a prismatic attachment instead of a mirror or a direct light screwed on to the microscope itself. It had a useful magnification with the three sets of eyepieces-3, 7, and 10 5. The working distance was 130 mm.
Asked by Mr. Simson Hall what was the working distance at the highest magnification, he replied that it was very little different.
Review of Surgery of Otosclerosis
By TERENCE CAWTHORNE, F.R.C.S.
IT was in 1841 that Toynbee firmly established the connexion between deafness and ankylosis of the footplate of the stapes. In the previous century Morgagni, Meckel and Valsalva (quoted by Nager, 1928) had all suspected that ankylosis of the stapes footplate might be responsible for certain forms of deafness, but it was Toynbee's work, which he continued to develop after his original publication, that really drew the attention of otologists to the condition that we know as otosclerosis, particularly when he stressed that, so far as his investigations took him, the organ of hearing itself was intact. It was this that made otologists realize that the one hope of a cure lay in overcoming the bony barrier that held back the sound waves from reaching the apparently normal cochlea. It is interesting to note that as recently as 1944, in a very fine paper on otosclerosis, Guild also remarked on the absence of any inter'nal ear changes in a series of otosclerotic temporal bones. In 1876, Kessel described a series of cases in which he removed the stapes. This procedure was tried by many and a Boston surgeon-Jack, 1894-described fifty such cases. There were, however, certain rather serious drawbacks to it; namely that the crura easily broke off leaving the footplate firmly fixed in the oval window and, where it was possible to remove the stapes, suppuration not infrequently supervened, giving rise at the best to a dead cochlea and, at the worst, to a dead patient.
In 1897 Passow, and in 1899 Floderus, described an operation in which they trephined an opening into the promontory, covering it with a mucoperiosteal flap. Like removal of the stapes, this operation soon fell into disrepute because it never resulted in lasting improvement and often made the patient worse. Thus it was clear to otologists at that time that the cochlear approach was not feasible and it was abandoned.
It was not until 1911 that Barany, the Hungarian otologist, conceived the idea of decompressing the vestibular part of the labyrinth in the hope that, by reducing the perilymph pressure, more freedom of movement would be permitted to the already restricted stapes; he selected the posterior semicircular canal for this. In 1913, Jenkins, my predecessor at King's College Hospital, described before the International Medical Congress in London two cases in which he had made an opening in the external semicircular canal. At that time he thought that one of the contributing factors in otosclerosis might be an alteration in either the physical or chemical properties of the labyrinthine fluids, and he hoped that, by tapping the encased perilymph, the fluid might return to normal and some improvement in hearing might result. 1 was never fortunate enough to see him doing any of this work, but I understand from Mr. W. Wilson that any improvement so brought about was only fleeting.
During the early part of the first World War Barainy was serving with the Austrian Army and was captured by the Russians. As a Nobel Prize winner he was allowed, through the good offices of the International Red Cross, to go to a neutral country -Sweden-where he continued his work. There he attracted the attention of the Swedish otologist-Holmgren-who, in 1917, continuing on the same lines, and believing that decompression of the perilymph space was the answer to the problem, chose the superior semicircular canal, his object being to make an opening at its upper surface so that the dura might fall back on the top of the opening, thus delaying any bony closure. It is interesting to note that, within a matter of four or five years, three different otologists from three different countries each chose a different semicircular canal for his attack.
Holmgren soon abandoned the superior canal and turned his attention back to the lateral canal and even to the promontory, and, in 1921, he was trephining the promontory, fashioning the mucoperiosteal flap, using magnifying spectacles and a binocular dissecting microscope.
This work attracted the attention of a French otologist, Sourdille of Nantes, who visited Barany and Holmgren in 1924 and was deeply impressed by the work they were doing. He decided that he must do this kind of work himself, but he soon started to think along somewhat different lines. He felt that the key to the problem lay in making and maintaining an opening into the perilymph space in such a manner that airborne sound waves could reach and be transmitted to the labyrinthine fluids. He felt that the best way of achieving this was to cover the fistula made in the lateral canal with a mucocutaneous flap continuous with the tympanic membrane. This, of course, meant an open operation and, in 1929, he described his operation of tympanopexy (Sourdille, 1932) . It was an open operation done in two, three, or even four stages, these multiple stages being found necessary to avoid or combat infection. Although I have heard him describe his operation, I never had the opportunity of seeing him do it, but from the descriptions of the operation it was apparent that this was far from being a simple procedure.
During this time Holmgren, too, did some open operations, though on the whole he preferred the closed operation from behind the ear leaving the tympanum and attic intact; particular attention being devoted to preventing the fenestra from closing. In 1938, Mr. Macbeth and I had the privilege of spending several days with Holmgren and we were able to see him do several operations. He then was using radon emanations to discourage the regrowth of bone over the fistula.
In 1938 Lempert of New York described a one-stage open operation in which the approach was made through the meatus and which was similar in principle to that of Sourdille. It was done in one stage instead of in three, and the endaural approach seemed to cause less reaction and the incidence of infection and other complications was slight. In 1940 and 1941 he described further modifications of his endaural fenestration. He had at first continued rather on the same lines as Sourdille, removing the head of the malleus and leaving the incus intact, but later he removed the incus as well, and brought the fenestra farther forward until it was what he termed fenestra nov-ovalis, lying in the dome of the vestibule and including a part of the ampulla just above the oval window and separated from it by the facial canal. He brought this fenestra farther forward for two main reasons: -firstly because, as he said, new bone formation was rarely found in that part of the capsule of the labyrinth, and secondly, because the bringing forward of the fenestra enabled it to be covered by mucous-membrane-lined Shrapnell's membrane instead of by the mucoperiosteal-lined membrane of the posterior meatal wall which was necessary when the fenestra was more posteriorly placed. He felt that in this way there was less chance of the fenestra closing up with bone. About this time he also described the insertion of a little metal obturator in the hope of keeping the fenestra open.
In 1945 Lempert again published his results with what he termed a mobile cartilaginous stopple: a small piece of cartilage suitably shaped and taken from one of the auricular cartilages which was placed within the fenestra and was covered with the usual tympano-meatal flap. In this connexion you may be interested to know that when I was in America last summer Lempert was not using a stopple. He said that, though he had not been using it recently, it was quite possible that he might return to it later on. I found that several other workers had also abandoned the stopple.
Shambaugh of Chicago in 1942 published an article in the Journal of the American Medical Association in which he described the Lempert technique but adding to it constant irrigation and the use of a binocular dissecting microscope. In July 1946 in the Archives of Otolaryngology he described in detail certain variations, or perhaps I should say, additions to the Lempert procedure for which he claimed better results. The removal of much periosteal bone from the canal around the fistula, the avoidance of splintering of the endosteal bone, having the bridge of membrane between the drum and the fenestra as short and as mobile as possible, sponge dressings for the cavity, and special positioning of the head during the early postoperative period, were some of the details on which he placed emphasis.
In the evolution of this operation to its present stage there are three names which stand out-Holmgren, Sourdille and Lempert; Holmgren for his enthusiasm, and for his patience and perseverance, and, particularly, for the value of his example in interesting others in this work at a time when surgical treatment was in disfavour; Sourdille, who deserves great credit for designing an open operation that allowed airborne sound waves to be transmitted directly to the labyrinthine fluids; finally, Lempert, whose superb technique and endaural approach have simplified and perfected the open operation and have made it so safe that now this procedure can be carried out without any danger to life and with negligible risk of infection. His one-stage procedure is really a simplication of Sourdille's operation and the principle remains the same, namely, to quote Lempert's own words, "to mobilize the perilymph and endolymphatic fluids".
It is of interest to recall that, in this country, in addition to the work of Jenkins already mentioned, Kisch, before the First World War, operated on a series of cases of otosclerosis, trephining the promontory and covering the fistula with a periosteal flap. Hutchinson described his experiences with Sourdille's operation before this Section in 1936; Howarth in 1937 gave an account of his experience of the Holmgren type of operation; and in 1939 Passe described a series of cases in which he had carried out a fenestration operation; in 1944 Simson Hall, before this Section, gave an account of his experiences with the fenestration operation over a period of six years.
Towards the end of 1945, not being at all satisfied with my own results from fenestration, I decided to revert to the earlier procedure of removing the stapes;
this was done in some twenty cases. Some of the difficulties that had formerly been noted were encountered; one of them being that the crura broke off with great ease, leaving the footplate fixed in the oval window. It was, however, quite easy to break through the footplate, but not always easy, even with ample magnification, to remove the pieces as the footplate usually fragmented inwards, the pieces adhering to the rim of the oval window. The results were variable, but on the whole disappointing, though I am not sure that this route may not in the end give good results. After seeing the work of Lempert, Shambaugh, Sullivan and Walsh and hearing of the experiences of other otologists during a visit to America in the summer of 1946, I decided to return to the fenestration operation. I have found that, no matter how carefully an operation is described nor how detailed are the illustrations of the various steps, it has been very easy for me at any rate to overlook certain minutie of technique that, in an operation such as fenestration, may count for so much.
This leads to the next part of this review, namely, the two factors essential for success in this operation. The first is complete familiarity with the procedurefamiliarity not only from reading the descriptions but also familiarity from having done many operations on the temporal bone, on the cadaver and also of course of having seen an expert do the operation. My own experience has been that, although I was not unfamiliar with operations on the labyrinth, it was not until I had actually seen a number of fenestrations, through the kindness of my American and Canadian friends, that I was able to appreciate certain little technical manceuvres, particularly in connexion with the formation of the flap, which were very important and I realized that it was quite impossible for me to pick up everything from articles. In addition to work on the temporal bone and cadaver, and seeing other people perform the operation, it is important to gain familiarity in making the flap by using this approach for modified radical and certain radical mastoid operations. It is also advisable to take advantage of any case of labyrinthectomy for Meniere's disease to improve technique in making the fenestra.
There are two small details concerning the operation that deserve special mention: The first is magnification. In order properly to carry out this operation, and this applies particularly to the making and finishing off of the fenestra, it is necessary to work in a magnified field. Holmgren was the first to advocate the use of a binocular dissecting microscope giving ten diameters of magnification, but later contented himself with Zeiss-Ullstrom glasses giving two diameters of magnification. Lempert himself does not use a microscope for the operation and is able to do the most delicate work using only two diameter glasses. I do not however think that there are many people with eyes like his and most workers prefer a higher degree of magnification for the actual fenestration. I have been accustomed for some years to use a Leitz dissecting microscope giving ten diameters of magnification, and having a working distance of 22 cm. (Cawthorne, 1941) for all operations on the labyrinth and facial nerve, and I would not consider undertaking a fenestration without it.
The other detail that I think deserves special mention is the amount of time to be devoted to these operations. They should not be done as part of a routine list. Each takes from one and a half to three or more hours according to the difficulties of the operation and the experience of the surgeon, but the time factor should not be considered when embarking on them and I think that they should be done at a special session. Many surgeons prefer to do only one at a time, but it is possible for some surgeons to do two or even more in one session.
The next factor that requires consideration is the proper selection of cases. This is not an easy matter and each surgeon must, to a certain extent, form his own standards by which to select cases suitable for operation. An added difficulty in selection is that practically every patient who comes up for consideration is eager to have the operation. Most of them have heard of good results, or have read in the lay press glowing accounts of what can be expected. -It is therefore of considerable importance at the very outset to be as objective as possible in the selection of cases and to be quite frank with those patients for whom an operation seems unsuitable. In their eagerness to have the operation some patients will even go to the extent of trying to deceive the examiner; sometimes they become very expert at this as not infrequently they have been through one or more special otological examinations before they finally appear as candidates for operation. I saw Lempert examine a series of cases and I was very impressed with the careful way in which he carried out the routine speech and tuning-fork tests. I noted that in several cases he tested the accuracy of the patient's replies by surreptitiously damping a struck tuning fork before applying it to the patient's ears or skull. On questioning him about this procedure he said that all his patients had already undergone several otological examinations and they were all trying to persuade him to do the operation, even though not a few were unsuitable subjects.
With regard to the type of case which is suitable for operation, I think it, may be safely said that any case of uncomplicated otosclerosis whose hearing loss is not greater than 55 decibels for the critical speech frequencies (512, 1024, 2048 d.v.) is suitable for operation. There are, of course, a variety of conditions and cases of otosclerosis complicated by other conditions which may be said to hover on the border-line of suitability. Experience has, however, shown that the cases already mentioned as being suitable are the ones most likely to give consistently good results. It is generally agreed that this operation should be limited to cases of otosclerosis with normal tympanic membranes. It has been tried on cases where the deafness is thought to be due to intratympanic adhesions binding down the membrane and ossicular chain but, if we accept the principle that improvement in hearing is caused by movements of an unimpeded tympanic membrane being transmitted through a flap over the fenestra which is continuous with the tympanic membrane, then, clearly, good results can only come if the tympanic membrane is free to move. Generally speaking the selection of cases for operation may be considered under the qualitative and quantitative aspects of the deafness.
As regards the qualitative aspect of the deafness, it is well known and generally accepted that if the operation is to be successful the organ of hearing itself must be able, without difficulty or discomfort, to appreciate the increased sounds that a fenestration will bring to it. No matter how perfect the fenestration operation is, nor how patent the fenestra is maintained, little or no benefit will accrue if the organ of hearing itself is unable properly to perceive the sounds that are brought to it. There are certain criteria with which we are all familiar and by which we can tell when a patient with otosclerosis also has internal ear changes. The most significant are alteration in the timbre of the voice, intolerance of amplification, the disappearance of paracusis, and loss of ability to perceive boneconducted sounds.
(1) Alteration in the timbre of the voice.-Patients whose deafness is of the conductive type only have, of course, soft speaking voices. Any noticeable increase in the loudness of the voice, particularly if it does not appear to be very well regulated and has a somewhat hollow sound, suggests internal ear changes that are preventing the patient from hearing his own voice properly. This should always be regarded as a bad sign so far as operation is concerned.
(2) Intolerance of amplification.-The patient with severe conductive deafness, as in otosclerosis, is usually able to tolerate amplified speech and often hears particularly well on the telephone or with a hearing aid. Any noticeable internal ear changes will reduce this tolerance of amplification as in such cases the margin between hearing and discomfort is reduced. It is for this reason that any intolerance of amplification should be looked upon as being an unfavourable sign because even if the fenestration were successful the patient might find the impact of unimpeded sound upon his defective cochlea unbearable.
(3) Disappearance of paracusis.-Nearly every patient with otosclerosis is able to hear better in noisy surroundings and it will be found that, in the more advanced cases where there are obvious signs of internal ear changes, the patient is no longer able to hear as well in a noise. This is perhaps the most significant and sinister sign of all and I would say that the disappearance of paracusis is a definite contraindication to operation.
(4) Bone conduction.-It is known that deafness due to internal ear changes is always accompanied by loss of acuity for bone-conducted sound and such loss has been generally accepted as evidence of perceptive (inner ear or nerve) deafness.
There is, however, a group of cases in which loss of bone conduction is a prominent feature, but none of the other stigmata of perceptive deafness already mentioned are seen. It is therefore not beyond the bounds of possibility that shortened bone conduction can result from conditions other than perceptive deafness. It has been suggested that involvement of both round and oval windows by otosclerotic bone may produce this phenomenon and in favour of this is the fact that the rapidly advancing cases of otosclerosis which exhibit the flamingo-tinged drum often have loss of bone conduction without any other signs of perceptive deafness and it is in just these cases that the otosclerotic bone spreads widely and rapidly. Whilst very much shortened bone conduction usually means perceptive deafness, minor losses, particularly if they are unaccompanied by any other signs of perceptive deafness, may, in some instances, be due to other factors. With regard to the method of estimating the acuity of hearing for bone-conducted sound, this still presents certain difficulties. Bone-conduction receivers used in connexion with a pure tone audiometer do not give results that are in any way comparable as regards accuracy with air-conduction figures. For this reason it is, I feel, wiser not to put air and bone conduction results on the same chart because by doing so it may be inferred that they are of comparable accuracy. Many otologists still prefer to use the tuning fork and f,r those that do this it is wise to use the tuning forks of the three critical speech frequencies (512, 1024, 2048 d.v.) . However, no matter how carefully they are carried out, bone-conduction tests are merely approximate and should not be regarded as anything else.
With regard to the quantitative aspect of deafness, it is necessary to have some idea of the amount of improvement that can be expected. It has been estimated that, in good cases, an improvement of 25 decibels can be expected for the critical speech frequencies. Bearing in mind that for these frequencies a hearing loss greater than 30 decibels reduces the hearing for speech to less than three feet it can be said that the best results as regards practical hearing for speech will follow where the pre-operative hearing loss for the critical speech frequencies has not fallen below 50 decibels. Of course whilst hearing for speech is the one thing above all that the deaf patient desires, an operation need not necessarily be ruled out because the hearing after operation is unlikely to reach the 30 decibel level. It is, however, important to give the patient some idea of how much improvement he can expect and the figures just mentioned form a useful guide.
A good functional result from fenestration can only be assured by careful judgment in the selection of the case and scrupulous attention to an admittedly difficult technique. If both these essential requirements are satisfied then it is reasonable to anticipate an improvement in hearing in about 75% of the cases operated upon. Of these, however, one-third will either have such a small improvement that it is not of any practical value, or the hearing will within a few months of the operation return slowly or quickly to its former level. Hence it may be said that, given favourable conditions, there is a 50% chance of a substantial improvement being maintained for a matter of years. Exactly how long an improvement can last is not known, but it is generally estimated that if the initial improvement is sustained for more than six months it may last for several years. Nevertheless, most observers are in favour of waiting for two years before declaring that an improvement is worthy of being put on record. Of the remain-ing 25%, 20% will have little or no improvement, whilst in 5% the hearing in the operated ear may be made worse and, very occasionally, may disappear entirely. For this reason the worse hearing ear is usually to be preferred for operation.
With regard to the amount of improvement that can be expected: In good cases the average improvement for the critical speech frequencies is in the region of 25 decibels, but greater improvement, particularly for isolated frequencies in the lower tones, has been noted. It is interesting to find that much improvement in the frequencies above 2000 is not common. It is important that prospective patients should always realize that the amount of improvement is usually limited to the figures that have been quoted.
With regard to complications of the operation, fortunately the mortality is negligible and most of the fatalities reported have been due to cardiac failure. As this is an open operation there is bound to be a small proportion of cases in which infection occurs and for that reason most otologists try and guard against post-operative infection by giving systemic penicillin before and after the operation for a short while. Also, many use the sulphonamides or penicillin in the cavity afterwards. Vertigo is one of the inevitable sequel but this is rarely troublesome and it usually passes off slowly within three or four weeks. One other complication which must always be mentioned to a patient who is contemplating an operation is the possibility of facial palsy. The inferior lip of the fenestra is little more than one millimetre from the facial nerve in its horizontal portion and now and again some damage to the facial nerve is bound to occur. Fortunately, in the cases reported, the resulting paresis has only been temporary. Most of the patients who are suitable for fenestration are able to hear extremely well with a hearing aid, in fact one of the main indications for operation in a case of otosclerosis is an ability to stand the fairly powerful amplification that a modern valve aid offers. Therefore, it is always advisable to make quite clear to the patient that a hearing aid will give results just as good as, if not better than, an operation.
Finally, I have no doubt that the fenestration operation, properly performed on a suitable case of otosclerosis, offers a very real chance of improvement in hearing. I think that those surgeons with the necessary experience and ability are justified in carrying out the fenestration operation, should the patient desire it, and after all the facts have been put before him.
Mr. W. G. Scott-Brown reported a series of 24 recent cases in which a foreign body inlay was employed in an attempt to ensure that the new window remained patent. These prefabricated stopples are made from unplasticized methyl-methacrylate. They are prepared by turning them on a watchmaker's lathe with a tool which cuts them to the shape of a press-stud. They are made in three sizes, the smallest being 0-85 mm. in diameter, the next 0-95 mm. and the largest size 1P05 mm.
One of these inlays is gently pressed into the new window which has been prepared by the usual technique. The correct size can be felt to snap into position and can sometimes be heard to do so. It is fixed firmly into position, requiring quite an appreciable leverage to get it out again owing to the shape of the flange, but can be seen to move slightly up and down on touching it afterwards.
The usual technique is employed for cutting the tympano-meatal flap and turning it over the plastic inlay. Flavine and paraffin wool is used to pack on to the drum and flap and gives an easy and satisfactory springy pressure.
The cases were all operated on during the past year, and, though recent, demonstrate that a foreign body inlay can be safely used as there was no mortality, no infection around the inlay and no inlay has come out.
These early results show the hearing in only one case slightly worse than before operation, and all others improved, with several between 25 and 35 decibels gain in the conversational range.
(Three of the cases referred to in this series were shown.)
Mr. V. E. Negus said that he had been an onlooker in the evolution of the surgery of otosclerosis from its beginning. He had had the privilege of working with Mr. Jenkins and he had paid various visits to Professor Holipgren. He was in New York when the first presentation was given of Lempert's modification. He had nothing to add as to the technique of this operation but he wished to say that for many years he had had the pleasure of working with Mr. Cawthorne at King's College Hospital. He had seen his whole career from its beginning, and as he thought that it was always very important that there should be some concentration of work in one man's hands, he had devoted himself in other directions and had always handed over to Mr. Cawthorne in their partnership at King's College Hospital those cases which involved operations on the internal ear.
He thought that Mr. Cawthorne had given a masterly presentation of the subject that morning and in particular he commended his balanced judgment in the selection of cases. He had seen the care which he had taken for so many years in working through the different steps which he had described, from Meniere's disease to this operation, with eventual success. It might be taken as an example of the way to present a paper and also of the way to learn to treat patients. Mr. Cawthorne had added lustre to the Otological Department of King's College Hospital, which was founded by Urban Pritchard and carried on by Cheatle, Jenkins and Daggett.
Dr. I. Simson Hall said that he wished to touch upon several points which Mr. Cawthorne had raised. The microscope he considered to be essential to the highest quality of work. The optimum magnification was about 8, and the working distance should be at least sufficient to permit the end of the instrument used being passed underneath the objective without any danger of touching it, making a working distance of about 25 cm. in the average double nosepiece microscope desirable. An instrument with a single nosepiece gave closer working distance with equal facility, and it was becoming increasingly obvious that a microscope specially designed for this sort of work was necessary.
With regard to the stopple he said the decision regarding this means of keeping the fenestra open would have to be delayed because there was as yet no series of cases reported which had been done a sufficiently long time to warrant comparison with the older series done without a stopple. Up to six months ago in his hands the stopple appeared to be giving about 10% better results than a comparative series done without stopple; as, however, there were other factors to be considered such a figure could not be used as definite evidence.
In using a stopple Dr. Hall said that his method was to take the level of bone down until the canal was raised above the surface for, if possible, half its depth. The roof was then removed and the stopple therefore was raised some distance above the level of surrounding bone. It seems possible that good results might be obtained without the stopple by similar technique in which the overlying flap was placed in direct contact with the membranous labyrinth; it would thus be impossible for any growth or fibrosis to destroy the opening. He was experimenting with this particular method in suitable cases.
Dr. Hall agreed with Mr. Cawthorne in the importance of studying the patient's voice, and it was very frequently a useful factor in the selection of cases. This of course was also usually connected with the presence or absence of paracusis, and Dr. Hall said that the presence of paracusis was of importance, and if paracusis was found to have disappeared that fact also was of the greatest value as it was unlikely that fenestration would then be successful.
Chemotherapy was a valuable adjunct or safeguard in the treatment of fenestration cases, but being in charge of a teaching clinic Dr. Hall was averse to the use of penicillin and other drugs as a routine. It seemed to him to be a reversion to the days of the carbolic spray when antiseptics rather than asepsis were the means of ensuring safety for the patient, and he preferred to rely upon a careful operative aseptic technique for his routine cases and to keep chemotherapy in reserve against the time when unusual circumstances or possibly breakdown in the technique rendered it necessary. To show learners in otology that surgical technique could not be relied upon appeared to him to be retrograde.
In only one case had Dr. Hall found that loud sounds had produced giddiness, this had been in the case of a young man who worked in a shipyard as a boiler riveter, and he found that work inside the boilers had a most unpleasant effect on him, although he was quite comfortable in an outside job.
With regard to facial palsy, Dr. Hall believed that one cause of this was working close to the facial nerve, particularly with drills of the polishing type. These drills, by the production of heat, were apt to cause temporary damage to the facial nerve, and it seemed to him that in continuous irrigation there was a safety device which would enable work to be carried on close to the nerve without any fear of damage.
In conclusion Dr. Hall wished to congratulate Mr. Passe on his film, for, having some experience of photography in the fenestration operation, he was able to appreciate the skill and care which had gone to the making of the film.
Mr. J. P. Monkhouse said that he was interested in the subject of bone conduction. He had seen a case only the other day which was not more than 10 decibels down on any frequency by air conduction, and yet there was no hearing at all by bone conduction except for two middle frequencies.
Mr. C. Hamblen-Thomas asked whether Lempert had made any examinations with the microscope of the fenestra and its surroundings in cases which had failed. It would be very interesting to know from such an examination what had been the underlying trouble. Speculation was very often wrong. He had some difficulty in getting hold of the magnifying eyeglasses, but he had discovered that they were now made in this country.
The President, in closing the discussion, said that he himself had not yet attempted this operation. Sourdille in his early work had described one in two stages and it would now be interesting to hear if this gave better results when applied to the later method of advancing the opening into the vestibule.
With regard to the use of a burr, technical information could be obtained from dental colleagues. He had been informed by one that the diamond paste burr was remarkably easy to control, a small one was effitcient at slow speeds and if soft tissues were accidentally encountered they were not picked up or entwined by it.
What eventually happened to the fenestra might have to be decided in the post-mortem room. Shambaughl had already reported from the laboratory what changes took place in this fistula in the monkey and he suggests that, at the present time, post-operative labvrinthitis is a more important cause of failure in the fenestration operation than bone closure.
Mr. Cawthorne had raised the question of the practical use of the hearing aid. This instrument was not popular with the deafened but its choice was a serious one if the happy results after some of these operations were not more lasting.
Mr. Cawthorne (in reply) said that first of all he would like to thank his friend and colleague-Mr. Negus-very much indeed for what he had said. He (Mr. Cawthorne) had always been very conscious of his good fortune in being associated with King's College Hospital and would always be grateful to his teachers, who included Mr. Negus, for all they had done for him.
In reply to Dr. Simson Hall he felt, with regard to the microscope, that this was a matter of choice and each surgeon would no doubt have his own preference. He (Mr. Cawthorne) had found that it was not practicable to work at a greater magnification than ten diameters and he agreed with Dr. Simson Hall that an adequate working distance was essential. With regard to chemotherapy, he felt that, as this was an open operation, prophylactic chemotherapy was justifiable and advisable. He never used prophylactic chemotherapy in closed aseptic operations such as that which he employed for M^niEre's disease.
He had used a diamond paste burr for the past eight years in operations on the labyrinth and he preferred it to any other because of its gentle bite and the absence of any tendency to slip. 'SHAMBAUGH, G. E. (Jr.) (1946) Ann. Otol. Rhin. Laryng., 55, 705. 
